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= (57) Abstract: A chimeric mouse is constructed by transferring human CD34-positive cells (hematopoietic stem cells) into an SCID 
| mouse. In this chimeric mouse, hematopoietic stem cells continuously differentiate into immune cells. Owing to this characteristics, 
: the chimeric mouse can be immunized over a long time, which makes it possible to obtain a human antibody against an arbitrary 
antigen containing a human self-component. 
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1 

mmm 

b n CD 3 AM&MJ&lZ&Zft&lgm^tv^ZtZiDm 

minimum, mmzm^m^^^mm^Mn mmzmtZo 

1975 mzT5-t KfrZ&J >*WI^M^5S^b-rW*(Kohler, Natu 
re, 256, 495-497 (1975)), i^Ct^P-T-^^S^?^ #«f£TO 

£ £» §ffi»S^flii(CDR)cD^^ b 

sbm? *>tix^& (w^5-25058) 0 upb&#&N 
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fommmmtm^ntz mmmmmz-mm, W093-02227, W094- 

02603, W094-25585, W096-33735) 0 bfrb&jb 1 ^ &SiBfi0 r 7>*$>x^ 

-cft&tzzt x^m^m t h b <t a a t 5tt##& * § & 0 

bT bfc < V^C1^ S 

^JI^I^&sS^^ (severe combined immunodeficiency disease ; SCID) 
■WZtfm^nzgfzo SCID v^fi, Balb/cv^7©M^P7*U>Mil 
®7D^>r ^ji5»^^ve/^T?*SC.B.-17v<7^J: i^M^n^iJ 
>«©Mtf£V^x"i7^^bT^B^tlfe(Nature 5 301, 527 (1983) 0 d©^ 

e^BMo&BR^fcs br 43 ^ s *3ft3R©i5aaa«Bia7?* *fiW» t iesr 

^J;tJ ^ BfflWMMbTV^§CJ;M^^fc^tlTV^i, (J. Immunol. 132, 108 
4 (1984)) o IWWl»iltlt €la^T|fflK§fr«M^ 
7* n 7" u o&satf&gt tb § if, SCID v «> 7s T*fc^ ztib <DW?%%M 

ffe Un>b^----te"©aK'#Set«©^Sc:h^^ti-r^?» (J. Immun 
ol. 134, 227 (1985)) o SCID ve>*T«B: N TMMtimmfct/uZ 

«!?C#fcl52^2fg££ft1\ tot, (ADCC) <£>« 

®£>tlft^ 0 —3^ inJSll^JHlJia (Antigen Presenting Cell: APC) ^NKlfflJ^ 
©$ffefcWT&MftttK»e>ftW&^ (Proc. Natl. Acad. Sci. USA 83, 3 
427 (1988) ; Cell 55, 7 (1988)) 0 
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Z. O £ o ft SCID v f X iJJS bTs Jl»t?©»?i&ffk ft £ t h U 

t Mill tmnm^m&m-f^mmmm^mLtz t mm^it 

SCID-huV^ (Nature, 251, 791 (1991)), £tz, th*ffii'JW^» (perip 
heral blood lymphocyte: PBL) ftJWBrtfcgWbfc hu-PBL-SCID v^Scienc 
e 247, 564 (1990))jW3ie>ftWSo hu-PBL-SCID v>> XT' IIISI^I 
^ C tftM fcfcff S#H« t h § 5 d i: tit V ^ 

3 (J. Exp. Med. 173, 147 (1991)) 0 

$ 6 C fis B££ ft 3» * 5^lif< IgM T?» D x (af f i 

nity maturation) mmtZZtt, fir^Wfttt© i DKVMgS £ 7*®trStt 

«t t) m t < fct #MfcJu t h CD34 Htt3M£ SCID v ^HAf Sdfcfc 
£ SCID y^^^At? ZtizZ mmtitz t h B «3 J;7Jt 
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4 

* v «> * -s^A-T 3«&© J; -5 S BjrBft©g£a*"e § * ^ 9 & 

Jn;#:ji^t6*^Lr * NK,«&©rSffi«T bT ^fc&lgilSfo^ b 
fc<^NGD-SCIDT£**BiRLfco #$gUI§#£Bu £ftfcJ; Df#e>ftfc**5 

-f 7 U y F«$I8(RT0C &)fcTWKbfcffllll&£ NOD-SCID ^X©nTO?J§rH3 
»§ui:t\ ^v>>^#:ftM^TCD34«b Mffl»£,«TlBMI§ 
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5 

z: 5^ * & t r b imis&vim t mm^M u w s & 

CD40 <J Fft^^/^HK-iKbtW^X^^ yf-&f»TtU£\ 
IgG (Dm&*ft 5Zt& Mt-efoZ o 

SCID vi)7^Xt5 d fct «fc D$§H£ft;fct hM4t^tt^+^7T 

#;i4t is^t- § * ^ ^ v $ * ©f«m 

(2) SCIDx^X^ bhCD34««©^A»^Ts ££>£/W7*Uy 
( 3 ) t h CD34 b h)^»S«fe § ( 1 ) £ fett ( 2 ) ClB 

is©m 

(4) (i) fttb (3) ©v^-rti^{3iB«©^tct 

( 5 ) t h Sl3fe©M B «&£t5«T *HJJS*WU fc. h»^M&*-r 

(6) (1) (3) ®^^n*H3lB«©^tctDM^fife (5) fcfB 

( 7 ) t h CD34 fi*"T § t h T nM£*.W/* felt B ffiU@$&$g 

(8) hKMItS^t^ot, 
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(a) (4) frh (7) O^ttlfrlzmMV^t^^ZZtcim**?-?** 

(b) nm (a) fc:fett£&gfc<fc&j££Sftfes KifilS&:*g£-r3fc b»£ 

(9) X@ (a) ££^T> CD40 %T&>&iktZ> W©^ ^5?^^ 

u >/^©s«*ff -5n ( 8 ) izmmo-^m. 

(10) ( 8 ) tfcfcfc ( 9 ) tlB«©^fc <t D MRSttfc b 

(id tm.otvztfi ige ^ do) tia«oift**s at*** s * © 
* § b h ms. t % t 6* s ^ 5 v £ * & j»ifrr s o 

fcMfc^Tfcju M&^&g^fsevere combined immunodeficiency di 
sease)^S1-§^e?^ (SCIDv^^) Kit h CD34|Wg^*£A1-S£fcfcJ: 

*B0J5^^V>T^V^§CD34KfflflM©fi*fcbTWOTi»^^^\ b h 

«-efeo•r%j:v^o mk&, pD-Vj&ffljjStfc (0!l*KHESS-5) 

S7^«i:U bhSCFs bhTPCX t rFl-2 4«&nbTfr5i:«fcV>(E 
xperimental Hematology 27, 904 (1999))o dne»^?©M*fc UTtts 50ng 
/ilgSW?l-efe§ 0 bhCD34WW^ =«!jltfB«©J;? 

*36IK*^tt b CD34Htt«^A-r^^ I >^ilbT^ Sit© SCID T 
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D34 RB£«B)J&K*r b NK lfflte©#ffl fcSo* < ^ Z.tifck t) #A3i 

flao^afs^ffiT-r So 3© <fc 9 «A$I)l&©£»©ffiT£l&j±-r 

SCID v£*:fe«fctfNOD-SCIDT£;*B:s 86 (3 AM (Nature, 301, 527 (1983 K 
J. Immunol. 154, 180 (1995))fc«fc D&ftn?fc!K ^»t)«^»&A^-f 

gmi tmimff *> n s t\ ztuzmmftte v ^ „ 

£e>fc N hhCD34HH4«lliao^»*©lnI±Ofe»lCx MI&©3£AB#t, Wi 
MUmm (15Gy»»«;fcS) Ufeh h*ffiJft.U>^«T^-fe-9"U-iB 

IBM H®fiT^ SCt bl^ b h %mM U >^J$fck CD34 
tlRI-o#tS*bt:*)<J:<s llfc3#fc3l*bT4> < fcv^ 
T^^©b h CD34««feSV^{iT^Hz1fU-WS©^A©*S^ C 

b h CD34K«^^A1-Si:^t, /vf y K&lttt (RT0C& : Immunol. 
Letter 71, 61 (2000); J. Exp. Med. 176, 845 (1992)) DflMbfcb b 

t^;t^>^^>>(deoxiguanosine; dGuo){3TMMs ±$!EM»U 
bhCD34««tH«bm £ft£l®IS®aJ&arfS£fcfc£!>x U 
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^t°x> h^;W£A-r?>fc#>©t b CD34®ttWI**^ilM-r§ 0 t b 
7"'J y h*«^^9SKbfet b CD34PlttWI»^ SCID ?^©WTi: 

J; DSSKbfcfc b CD34»|fflJ3a^XbT^T«^^««^-M:S^© 

^^|iJffi-rSCt*pIf^§o T«£l*B^bT^ 09* & bhCD40 
bMhCD40L)£fflV^d^-C£3o CltbST-ts //? riiro^Mt hCD40 
L,IL-4£<fc£5 IL-10 %MtiUt lgGP?Z(Dtn 1 ik%m3it?>MM%m% 
bfc£^?l^£3vO^(Blood 92, 4501 (1998)) 0 t b5feffi« SCID 

tit U rOf'J7-r^7^h^V^F (DT)T^S-r 5 irC CD40 Jnrffc 
*Hft»Wfcs IgMCD#&e>?\ IgG 7 5? * ©ft DT ZtlfcZt&m 
^£tiW 3 (Clinical Immunol. 90, 4632 (1999) ) 0 ££>fcfefc N T£;*fcT$! 
Wft««^^-r2»l^fc> iriiCD40in;#:&IiIBffe4-r?»ts Ig 
GKfl^m^«£fc##££ftWS (Nature Medicine 4, 88 (1998)) 0 t£ 
v<7^fchCD40LS^41-S^ieisift«lia^X1-5N &5^J±hCD40L£ 
fetttShCD40tftft:fti»-^b-CN CD40*?Stt'fti-rSciiifc:«tDx IgGg£fflJBS3 
feJcad^iOlW-rSClfc^ll-Cfe-So l/Cfck hCD4 

OL (2Ag)S»§V^TOCD40»(2^g)^PBB (2 B@) fcfUO 0ift#"rft« J: 
V^o £^ tfcCD40Jn#* N g?£ b < l~50/zg/head, * b < tt 5-30 

//g/heads ft £> b < B 10-20 /zg/head T?#gf 10 @gft&£ bT & «fc Mo 

MD40L tbziz, mm, mfrttm&T%m&mmmmMmmfrt>m 
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^;W^iJ F-T (5C3) &&<D^; Pv-l-frWfo&WUl'ftbV&m^ZZ- 

£jflJMTS;ifc%*C£So Zn wtro^^^#-rS^J;bT{±s M©#& 
SfflOS^fctf^SSfArai, Experimental Medicine, 6, 897-903 (1988)) 0 frE 

7/2 ritro fcfcivrfcs SfrWfc IgG ^Wl-H^ fcfijffl Its 

tt^^o ^ttttfc^ffifcbTttx $l;tfc£s hu-SCID (CD34««©^A^tl 

re t^ws-H^ fc #fc»UR fc«HHl bTH »<r S o ^wi-H* h 
bTfct, pJ«hCD40L^ IL-4, IL-10 &fflV> 5 So £ti£>£-?©i&# 
^-N©»*tts W<m hCD40L 10//g/ml gg. IL-4 fc«fctf 11-10 

©±§1^3 0.5~50ng/ml gjg##arc<fc3o 
tg*±^*t«^nfctri:f*©KMt»^^^^ tnlJI^n- h bfe7°lx 

X mmt Ss ELISA ttfc £ D ffMBif S d A s "e t S o 

1M©MM£MB§ 

El 1 {is b h CD34IH4«t^^^W^ FD-7»i:J;S;W 7*U y H 
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1 0 

HHZfrnZb KaUlilUfcJfll**© DNP #J1W««^ bfc 0 

1411 t h CD34 HM» £> © T ffl«t^^"fbli«( IL-2 141) "T 
K-e&So (A) &fc h • TiJ/XM^iJ y «k D in vitroT'frihhtz 

V W^igUbfc * ©s (B) 14 in rivo-Cftfc bfc U bfc % © 

M£flftft&fcfe©lt&©Mg 

mmm 1 ] t h *> © cd34 ntt«©#iti 

thMiWU MMMT-fcSFicoll-Hypaque (d=1.077;Amersham 
Pharmacia) CIIU 2,000 rpmT30^ s 20°C©^TtPS^bfeo 2Jf© 
#®£#if£ftfc U >^«^ttffiWl^»U 1%BSA-0.02%EDTA PB 
S (Washing buffer) -<?3|I]»b;feo #e,tLfee«lffl»li^ MACS CD34 i 
mmunomagnetic isolation kit (Miltenyi Biotec, Glodbach, Germany) £ «t D£h 

K-XT? 7 U ^77 b fe& MACS separator VS+ c 
olumnSSEU CD34PfMM3l»bfco HURUfefflUS^ RS column trUS 
^^-f X-bi/^J/a>ftff^feo #Slbfc«fci\ IfflM^afMbm PBS 
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8®^ON0D/sci-scid(N0D-SCID) x"7* (J. Immunol. 154, 180 (1995)) £ 
«?ES© 3. 5 Gy (DXmtffltt U WMM 1 1? W bfc b h CD34 BlttM^ 
-EafcD 500,000ffloSfl^"CVi>^oWaR*»e»^XUfeo tfes 
£J»#£±tf3iKj-^ 15GyOX»«abfebh*«JftUW^^, -E 

^feD 5oo 3 ooofiscDi!j^T\ y^^^v-mmthr^^xom^mip^Xb 

fco ^fcs HD<^«IBIJ60^3ir*ft±tfSi«J-ex KasialoGMlS#;10ml(ffl 
ftM)^ b h CD34 PM«©|£A£> 1 Blitk ISIBs ^3<tt>*2 0^M^ 
-^-TI>Cl^-e-v'^^a*©NK|ffi»?StttfgT^^feo 431&fcx bhSCF (20 
Ag/kg/day) (Amgen Biologicals) G-CSF (25/zg/kg/day) (Kirin)£4 

[«$J3] ^M^^J:«ft©»JS 

b h CD34 MKAO 6 T««#S (TI) Ficoll- 

DNP(J. Immunol. 114, 704 (1975))50//g/head N g;fc&T|ffi»» (TD) 
T?*SKLe-DNP*fe{±OVA-DNP(Methods Med. Res. 10, 94 (1964))25/zg/head 
%mm(D%£-7Uj>hTi?3.A>Y (Difco Laboratories) ti^UW 

^7n^>h7^an>h (Difco Laboratories) £/8^fco 

^i^fii^Ct hTifflJ3SfcbhB»©fcH^Mft§«bfeo $ 
&bfeJfo*&»&JfiL*4#lBU KLH-DNP h b^77^^y^^-h^ 

- b £ 3%BSA K «fc D SfifiT 2 ffl/D y *>^U 10-50 fefctfiRb 

fe« loo^i/^/i^Anx^ sfiu 2 MMjiSbfeo >; yzmmmummt* 

bWXbtrtb b IgMtfcttIgG^y^D--^;i/trfi#3000^#»?bfc*»6D*10 
0//l/^x;i/-f^iP^s 37°CT! 2 I^HSJte^-frfeo 5000fg«bferb 
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1 2 

TMB peroxidase EIA substrate kit (BioRad) g$rc30#3g 
£&-tt\ 10% m\z.-CEMW±&s 450rm ©KS^IK bfe 0 

*©«g|ix T iffl»«ttmM(TI)-e^§ DNP-Ficoll T^bfe^*^ 
DNP %f8®mm&> &iSbfc 5 3 E0^**fc*^"ttfttfJ**U 

?©fi0lE»ftil^*i^l/f; (H 2 A) 0 TlfflM^ttM (TD) 
•£ <fc 5 DNP-OVA $ fe fcfc DNP-KLH -C&jffi b fc V tf X T? fciu DNP #HM« fck DN 
P-OVA 4 1 tZ5. DNP-KLH T*»s 4 EitC^V^Sl^iifllg*^ 
fe (E12B, C) o tft DNP-KLH iftft*fcfck IgM*7X<0ifi#fcfll]*.s Ig 

g * y 7, comtmmztitz (bis). 
tuflfi^j 4 ] t h t « 1 1 h b «© timmofflfe 

b h T«fc b h B ffi|iaoffi3^gfco^T^ i$Lfe*lii*?) Ficoll 
(Phanacia) fc«k t) U b h T«Ue<fc3^J±fc hBIK 

#TO^#aini#tJ:S^fe^ : ffV\ 7D-^ M-#-(FACS)£J;t)»gb 
feo BifflJJSfc^VvrttN B«v-^-T-feSPE-'^CD19»^FITC-ttCD5in; 
fts FITC-SIgM^ FITC-^IgGWx FITC-tri CD40 m*%m^Z, B«© 
•y-y-tzy F^bCggWlfeo TffflJ^C^T&s PE-tft CD2 ffifr. FITC- 
mmm&s mG-mmmfc*m^Timisfe m#&£X Becton Dickinso 
n) o g)Stts 0U 20#fatfTofco FACS«ffjreSfe&bfe& 0.5ml ©FACS 
ISWtMbT FAGScan (Becton Dickinson)fr#«i:S^-r§ft*©^ 

T^I,^^B«^-*-^o«©SiJ^^mbfeo 

b h cd34 mmm^xhtc nod-scid tsw-s b h b mm 
(cd45«w) <D£&jtmizmzm&tes teu wre3o%s mre4o%. 
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mmm 5 ] & © t 

J5&8&15 BCDBALB/c^«>^J|&iiipe.llll»*S8lU 1.3 Urtt^syT J */ 
XdGuo; Sigma)#STT" nuclepore Track-Etoh Membrane ( Corning )©±T* 4 

0P*mhi(ftoc) ut u >mtm®.Mm*m&bt£o mu^^^y^r 

;is>%m^Ts $ £>£ 1 Bt§#bm 0.25% h U 7^>>(sigma) 

%&Tf 0. 02XEDTA (ffi^W) PBS T« bT^ £*f b£JW8I£&±M 

is hn-^«) t#fe 0 ^ hn-x'iBia^t h cm^mmt 1 : 4 ©so 

^t'i^bfc^ 2000rpm "Cjgito U # £> human/mouse hybrid reag 

gregate; hu/m hybrid) £ nuclepore Track-Etoh Membrane ±"C 2 MFsftS^bfe 
(RTOC)o 2®WRT0C£fT^fc&* hu/m hybrid & NOD-SGID vS^OjfjftBrFfi: 
Wbfeo Mbfchu/m hybrid rtTf©t h TlBC^fbttS T«#^irif* 
(KCDla, |aCD4 3 tru CD8, tru CD3, JniCD45) SJl^T FACScan tTMJf bfeo 
*OJ(g*> v hu-v«^oM«(RT0C)i3j;!9s t h CD34 

CD4 m&3S <£ CD8 R§tt©« T MM t #fb UfeCfc tfJpJ W b fc » 

A,£i§#c*ft&fr^;fe (B4A) <, u*pbfc#^ rtoc tiutwn^ n 

QD-SCIDOWAJirFfcS^i-rSfcs »«&fb</LlU £fcs IL-2g£ 

•?ifflW T «©#{bf§#l££S1- s £ £^ bfe c i?©ffi£M& bfe z 

&£s *«fJt^(t§ IL-2ji£t£©$JSfci:> PMA(phorbol myristate aceta 
te)£cfcl>* IM(ianoB7cin)©JW#C «toT*H±«l*t:S4*nfc hIL-2 IS^ E 
LISA^y hfciOfflSbfe. -T^to^ »»ITtMbfeSM*mt)« 

t-S^"^ U>;^^f*^bfelfflWM^ilMbfeo citi&W^RPMI 
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1 4 

5xl0 6 /ml 0«ftfcWfiUfefts US 96 ft7V~ hfc 100ml/ 7 
Mbfco PMA(Hrlg20ng/ml)+IM(«S200ng/ml)^#^x;i/t«U 24 
H#r H 1 37 0 C«*tm ±^0HXUfeo atefcttIL-2M£BKLISA*y h 
(Endogen Human Interleukin-2 EL ISA kit)£ffl^fe 0 
[gH60S 6 ] tftt h CD40 ififtfcffl^fc t h IgG Kf*» 

Mf^j 2 fcfatt®^-? t h cd34 mmmmx^^^im u 8 mt, 

±fBvi>^tDNP-KLH(100 mg)£«ft»^ iftb h 

CD40irC#(20 /zg) (5C3 : Pharmingen ft) £$T&#bfc 0 irCt h CD4 

DNP-KLH£lfSMrt&4bfc (7-7>#-) o 12®it±fBv^xJ;D» 
K£«T«fflU KTfflM^^i&ofeo iT&fr*. (1) »UW«t 
fc£tt5t h &lf (2) ^**ffiifiU3£t>\ 

*0tajK<RfH«t: (EL ISA) „ «U>^M^43(t5t h U 

«® |5JS»II» 4 CSa«©^ffiTfx £ fes lnJi#^^»©«iJSa«^J 3 t 

^0gH, (1) iftfc b CD40|n;M#^P<7V'7Xl!^ *»®tfB 

|S)£^b£ 0 (2) GfiftDHPffitfO »s Kb h CD40ft#i8E#fc 

£D^b<rabfco d®at.s IgM^ifeSTf V#>f y"Ztb%bK IgG©S 
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